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PREFACE

This report is ons ol & seriss based on shipboard obmervation of
sluctronics personnel aboard shins of the destroyer class. The titles
of those reports ars giveu here along with a brief indioation of the
content of each. BSecurity restriotions do not permit the general cir-
culation of all of thesw reporsa dut the accompanying liet will help the
reade: place the present report in conisxt.

AR Rt Dol
X On § ¢

A genersl presentation of the problem, its Yackground, and
the observational techniques wilch were exployed.

2.
, ]
A report for the professiomal worker who desires preciss
detail zegarding the forms dnd instruotions used and the
decisions uhderlying their selection, The summarised
data are provided in a classified supplement.
3

SRS O A .

VYarious prodlems of trai are formlated and related
to she observational data. (HESTRICTED)

ut \ ¥
.Dctuuod. accounts of the activitiew of e'sotronics tedchniw

c¢ians are presented., Topics such as the materials, &uties,
Pprodlems, and future plans of she techuiciuns are discusped.

(EBSZRIOTED)
il 1§ iy g o

The jobs of the Sonarman, Radarman, and Radiomas are driefly
desoribed, The areas of overlap between these jobs and the
Job of the BT are disoussed. (ERSTRICTED)

Problems of shiphoard adminigtration, policy, and the
ovarational requirements of the electronics situation are
related to the observational dats, (RESTRICTED)
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7« Ehipboard p_bsomti-o_g of Fiectronicy Personnslt
Ceneral Oonslusions und Recommendations for Jurther Researsh.

The ob.fobtha: of the rssesrch ars resxamined and general
vonolusions are drswn, Promising raesearch hypotheses and
methods are presented. (RESTRICTED)

ASKNOVLEDGRMEWT 8

The research reported in this series reflects the contridbution of a
largenumber of persons within. the Military Bstablishment., Orateful ap-
preciation for this assistance is ectended to the Oruisesr Destroyer Yoroe,
Pacifio; the Training Oommand, Pacific, and the Underway Training Klement
of that comsand; the Training Division and the Research Division, Buresu
of Naval Personnel; *he Personnel and Training Branch of the Paychological
Services Division of she Office of iaval Research; and sthe Bleotronics
Ocordinator's Seotion of the 0ffice of the Chief of Naval Operations.

ABATRAOT . .

. The data odtained in the course of an extersive ceries of observasions
aboard ships of the destroyer ciass are examined from she standpoint of the
techaical training of electronios personnel within the Navy.

Descriptions of the kinds and amounts of training in electronics main-
tenance that ocour on shipboard are presented and several of the prodlems
attendent $0 muoch training are discussed.

The juigments of the electronios technicians regarding she relevaacs of
o muber of curriculum sopics to their jobs are preésented and &iscussed.

Bvidences of specialisation and the €fects of it are given in the fifth
section of the report. The pros and cons of wrious types of specialisation
are discussed.

Attitudinal prodlems and other non-technical aspects of the Mig train-
ing are driefly discussed in Section VI,

level of training in electronics that had beeu received by enlisted
neuders of he sample group are given in Section VIII for the purpose of ine
dicating the isvel at which current electroniocs maintemance training starts.

A summary of the report and its principal findings are presented in the
final section.
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SHIPBOARD OBSERVATION OF ELECTROKICS PERSONNML:
0 INPLICATIONS FOR THE TRAINING OF ELECTRONIOS PERBONNEL.

Ts  INTRODUOTION

An extonsive series of obu‘omué'n abosrd ships of the &estroyer class
wes dirvected tcurd s complete desoription of the shipboerd electronics
maintensnce situation, A generel desoriptiom of this adesrvational effory
is presented in the firet repors of thie series, and the observational teche
niques are detailed in the smecond r'oport. The purpose of the preseat re=
port 4s to examine the data, thus obtained, for the implicutions it may have
for the electronics trainisg program.

o In addition to this discussion & ssoond source of information is avail.
able $0 the reader. A complete summery of all dasa 42 preseated a3 ‘a clas-
sified myplement to Resport No. 2 of this series. Interested readsrs ray
appeal directly to the data for anawers to many wpwcific gnestions whioch will
Dot be dealt with here. | | |

In the organization of & training program in & technicsl area such as
electronics it is very important to have detailed inforsation about the ac-
tual Job which the men doafter their training period is completed. Oonver-
sations vith Navy training personmel have sugzested that it is very Adifficuls

' to acquire such "feed-back' to the training schools from the fleet. In am

° ‘effort to overcome this lack of *feed-back" some trainisg pecple have re-
quested their graduates to write a letter or returs a questionmaire offering
suggestions for the improvement of the training prograa., .Unfortunately, they
found this wluntary program to yisld a very low percestage of returns, and

- XerrIOTD
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many of the responsss wars vague.

The present rssearch should provide mocurate and detsiled informatioa
regarding the shipboard astivities of the sleotronics techniocians and the °
present conditions aboard ships of the destroyer class. This information
should provids a bridge between the training program snd shipboard activi-
ties and make possible a determination of their relationship.
" e reminder of this report will de orgenised arcund iseues involved
~ in training. The ordar in which the discussions oceour is antirely arbitrary,
They are upod minly upen the $raianing of electronios technicians tut many
"of the points will be vertinent to the other smudgroups apd t0 training in
goneral,

17, SHIFBOARD TRAINING

Instructors as training niwoln contend that they can provids oaly she
ensentisl elements of the BI's training. Further developmens of - msn's
potential must be attained adboard ship., If this is the oase, what is it that
the ITs lack at the time they leave school? What is the mature of the addi-
tional training that they receive?
All of the BTs and most of the officers vere asked to suggest yhat s
needed tc complete the training of the. BT who came to the ship directly from
Class A school (General Questionnsire, item 24) .1 The concensus ¢f opinion
was that the IT needed consideradle practical experience after the oconclu-
sdon of his Class A training, If this is the cass, vhat method should de @

1
Throughout this report parenthetical references indicete the specifioc

source of the information referred to in the text. These sources are dis-

cuased in detall in Report ¥o. 2 of this series.
-2 ERSTRICTRD
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used adooard ship to overcome this lack of practiocsl experisnce?

The ¥'s,
officers, the
. tive officers

sffuctivensns

30)1

-b.

Ce
o i ‘u

the dlectroniocs materiel officers, the 010 officers, the ASW
communications officers, the dewpariment heads, and ths exsou~
were asked to rank the following alternatives in terms of thelir
es methods for shipdoard training (General Questionnsire, item

Organized training in which somecno actiag as n Seacher
prepares and schedules lessons on various gears and thea
teaches groups or classes,

Informal individusl tyeining of the type one juss"pioks wp®
vhile repairirg equipment.

Individual tutoring in vhich a man who knows the gear takes
the new man "under his wing" and treins him,

Unschednled sessions in which someons who knows the various
goar tells the man about 4% in an informal fashion. . ‘

Table 1

Opinions Ooncerning the Types of Training That Yould Be Kost Rffective For
s Man Justs Out of Class A Electronics SchooliBxpressed in Terms of the
Median of the Reuks Assigned by the Mesbers of a Respondont Oroup.

(General @ntiowo « Item 30)

[ ——— Hollan Banks Xssigned %oi
Respondent | Ozganised | Irnformal Unschednled |
Oroup |{Individusl | . Individnal Praining
pu o | Training | Zraining Tutoring Sessions
6 |m ’ 2.8 3.4 1.2 2.6
12 B0 3.0 3.5 1.2 2,8
13 |[o10 3.0 2.8 1.0 3.1
C 10 (asv 2.5 31 1.1 3.0
13 jO0MM 3.0 1.0 2.7-
11 |OPER 2.4 3. 1.1 3.0
12 |3 2.2 3.5 1 3.0
11 |3xXm0 2.1 3.3 1 L 3.4

loto.--lloot sffective typs of training ws given the rank c[ 1 wiaile the
lesst effective was ranked Y,

= -3 ERQTRIOTED
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Thare was unanimous agresment among the respondents ihat individual
tutoring was the best method of shipboard training under these ciroume
stances. Ovganized group training and unaschsduled training sessions were
oonsidersd to Be moderately effective while informel individual training
was considered by most of the ;raup'n to be least effective, Let us con-
sider each of thése types of training. |
Informel Indivigual Jraining

The proponents of this type of instruotion feel that & man will pick
up considarable skill and infcrmation simply by being aboard ship and hav-
ing intimate contact with the equipment. ¥o formal efforts are made to
teach the man in the usual sense--on the oontrery, this sort of training
is thought to p:ocood. best wvhen the man is left alone and allowed to ex-
plore the equipment. Meswbers of the ;mrall questionnaire sample indi.
oated that this is the poorest of the four altermtive types shown in the
questiomnaire (see Table 1). Apparently, neithar the elsctronics tech-
nicians, their supervisors, nor most of the supervisors of the operating
pcrlonn-i feal that this is a good method for shipboard training.

Additional information which can de brought to bear upon the prob-
lem of the man teaching himself can be obtained from the card sort method.
In one portion of this method the men were required to indicate where thay
had learned the various msintenance activities uucn were part of their
present jobs. ZThay 414 this by placing cards dearing the job-sctivity
-t‘atumn into four categories. One of these was entitled "learnud to do
by self-instruction.” The results of this sorting procedure are given in
Table 2. This category is thought to include the®informel shipboard train.
ing® alternative of item 30 of the General Questionnaire. Cursory inspection

S
ERSTRICTED
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of Tabls 2 reverls that mors cards have bheen pleced in the "sell-instruotion®

oategory than would have heen expectsd on‘ the basis of the opinions exprsssed

on the Genersl Questionnairs,

Table 2

Activities Learnsd By golt‘-lmtmtton

b e

Note 1, The bases Zor the interpratation of t

given in the following paragraphof the text.
Note 2, A detailed discussion of the nrocedures followed in selecting
the items, dstermining the average frequencies and the Comprehension Index
is contained in the Appendix,
*Ris item was removed fov admin%:tntin Treasons.

Fozmdber of XTs Trequency | Compre-
placing’ item Index . hension
Item in category Index
180a | Repadr homdphones and headset 3 3.66 76
228 | Obtain Anformation from eserae
tors on how gear bdroke dowa g 3.88 e
79 | Repair phone cadble 3.53 ‘5‘;{
8 | Inbricate bearings &3 3.%
229a | Gheck spare parts bins 23 3. 7
140 | Iubricate gears 22 3.4 45
274 | Teke inventory or ordinary
hand tools 2 2,81 36
275a | Repair modulation and keying
oircuit in miorophone 2 3.06 92
272 | Take inventory of all
, spare parts 18 2.78 48
273 | Take inventory of all portable
testing equipment 17 2.79 L%}
131. Replace broken interlocks yL 2,48 51
102 | Mechanically adjust scope
foous coil. L 2.79 87
183 | Supervise corrective mairie-
nance activities L 3.81 117
102 | Inbricate shaft cowplings 13 2.91 n
74 | Instruct BPs .in maintenance
fine points 12 3.78 136
104 | Replace helipot assesdly 11 2.25 103
45 | Check antenna for binding 10 2.61 59
185b | Replace dlovwar fans in
electronic gesr 9 2.12 60 .
99 | Repair chipped paint on elec~
tronics gear, such as panels,
doors, etc. 8 2.92 28
47a| Clean daplexer with solvents 7 2.31
72 | Repair cooling system fans and
lines in electronic gsar 1 1.92 zg
2 5

ars are

EBQIRICIED
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The mumber of slectronice tochniclans placing ach item in thie categ Ty
is glven in column I. Column II coneiste of index numbwz_'u which indicate the
frequwncy with which these taska are psr{ormed aboard ship., Cclume III con- 0
tainsg index mumbers for the comprehension sort, At the dDostom of the columns
She averige indices of frequency and compraliension are presented to facili.
tate & oomrhonlér thess activitiss with those given in other tables, ¥or
the entire oard sort deck of activities, the frequency mmbers rangs from
1.00 to 4.72 with an aversge of 2.87, and the comprehension nmuibers range
from 34 to 138 with & median of 95,16 and & mean of 99.5. Resulss for the
Quli sort Luo vexry similar to those ddtained for the comprehension sort.
| Twenty-one {iems mot the m-nnx'lmg for seleciion as representatives of i
$he olass *.lmd. °7 lm-iadmuom' They were perforsed with about |
sverage trm ‘and rmi.roa. consideradly less than average oo-prohmnon. 0
A olon ingpection of the content of the items reveals why this is the oase,
Pive of the items (1802, 19. 215, 99, ~1a) refer to low level repairs. |
second group of items (229:. 21, 272, 273) were ooncernmed with isventory
activities. Thers were three replacemens Stems (137a, 104, 155b) and three
lubriostion items (8, 140, 102), Three of the items placed in this soriing
slot involved persorel interaotion with other-shipboard persomnel (228, 183,
74). The remaining tems (162, 45, 47a) resembled the lubrication items in
that they are related to preventive maintenance.

See Appendix A,
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Those iteme which wers laarned aboard ship by means cf ssl¥-instructionm

consigted largely of activities which were not a part of the man's responsi-
o bility during the time that he was in training school, but wsrs & part of
his shipboard responsidility. As a result, he may not have had any oOppoOr=
tunity to perform thase activities prior to the time that he was assigned
%0 his ship.

Yor example, the student ET may learn about handsets while nttcnunc’
Class A school and he may be required to disassemble 'a.ml inlyoct such lgtl.
However, if a handset becomes inopesntive during the time mt'l}o is mm
it in the sochool laboratory, he will exchange it for a mﬁotiopi ore, Iate
or, vhen the man is assigned to a destroyer, he finds that the upkesp and
repair of hendsets is a definite part of his own responsibility. 4s aro—
suls, althqud: he may be very familiar with handsets and their coqoﬁmo- o
$ion st the time that he is assigned to his ship, he will not have deen re-
quired to actually repair a handset until then. If this is the case, he is
able $o meke this repair without additiocnal training. It is possidle to in-
terpret all of the other activities listed in Table 2 in the same manner,
Unschednied Trajning fessions . .

During the planning stages of the present research, some officers indi-.
ocated that an alext mpervisor m'ght frequently taks advautage of unexpected

then mto:?rotix these results it is helpful to keep in mind the fact
that the EI's were instructed to adhere to a performance criterion, 1.s., they
. did not include a card in a category unless they had performed 1% tqr the
first time at the place indlcated. Pretesting revealed the need for some
definite oriterion, and the performance criterion appeared to de the most
satisfactory of tﬁon tried out.

i
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opportunities to conduct unscheduled Informal training sessions, Jor ex~
ample, he might capitalize upon an argument which had grown out of a bull
sexnion to present an orgarized dimcussion of pertinent points of informa-
tion, He might obtain the use of some training aids without advance notice
and oollect the group on the spur of the moment for discussion. A man who
had just returned from Qlass 0 school night contuot a drief informml session
relating the highlights of his training to the Test of the group, This sors
of training was the fourth alternative presented in the General Qnestionnairs
item 30, Generally speaking, the respondent group considered this fora of
shipboard training to be slightly superior to infornal individuel training
ut inferior to individusl tutoring and organised group training., |

‘e fwhere learned" gort 4id not contain a category wvhich was co'qpanbh
to ttie unscheduled training session alterrative presented in the general
estionnaire. As a result, it is not possidle to Itl.tﬂ‘ the items which
night have ‘b«n'ulunod under this oondition. Eowever, in the course of -
the obsarvations several instances of what sppeared to bde highly produoti%
technioal group discussions mo'onomtcod. An obvious weakness of this
method of shipboard training is the realization that the leader of the dis~
ocussion is not necessarily well prepared and the necphyte might well ﬁck up
incomplets or exrronsous into;'-tion. the method does nmot pngm its0lf as
& type of training that can be relied . yon as a dependable source of addi~
tiomal information for electronics 'pu'uoml.
Oreanised Growp Suigbosrd Zraining

In spite of the relatively high ranking of growp instruction as a means
of shipboard training of electronics personncl, available evidence indicates
that it ocours infrequently. An examimetion of the logs, Adiaries, and inter-
views indicates that during the course of the observations made on twenty

oeee
RESTRICTED
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ships of the deatroyer cluas (each obaervation pericd ranged from two to five
days with an average of four days) no single instance of organised group
training of ETs ccourred, The observational methoiology did not permit de-
talled eye-witness accounts of the activities of the sonsrmen, radarmen,
radiomen, and fire-control men; but conversations with t;u officers and men
1eft the chaervars with the lipression thas, with the excaption of the sonar~
men, very few attempts wers mede toward group sraining in electronis maine
tenance aboard ship. ‘
| In antioipation of tiis situation, a question wns inoluded in the Geniral
Questionnaire vhich remuoa‘ that any of aix alternatives believed to be
serious dravbacks to such treining be checked (General Questiommaire, item 38).
' Teble 3 |
Opinions Ocncerning Drawbacks to Group Shipboard !!nlinuc Rxpressed h
Teras of the Number of Hembers in a Respondent Group Selecting a Given
Response® (Goneral Questionmaire, item 32),

waal Fonl 8
ROt OWwi &

*)ore than one selection was permitteld,
#*NR = ¥o Response

On the basis of these results, thg utgrmtinn may be ranked in the
following order with the most serious drawback at the top of the list and

.
ER9TRIOTID
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the lsast ssrious at the botton:
a. Feorls are too busy *o take time off for group treining.
b. All men can naver get together at one time for training. | O
c. The men have such differant amounts of knowledge that
group training always wastes somebody's umm'
d. There is no room for group iiraining.
o. Informal, non-group training is bdetter,
L. !'horg is no one competent to act as a teacher,
It is interesting to note that, although lack of spacs is often given
as & reason ior infrequent shipboard group training, the above tedle indi.
cates that available time and 4iifering amounts of knowledgse are more im-
portant factors. The fact that the small complement of MI's is divided into
watches when the ship is operating throughout a Swenty-four hour period tends ®
to disocourage growp training in meintenance because it is difficult to get
all of the men together at the same time, These results are generally sppli-
ocable $0 the varions operating persomnel as in:l.,l as 0 the electronios tech~
nicians, T ' |
- An snalysis of the results of osrd sortings by electronics technicians
sibstantiates the oblmtim dsta that group training is seldom employed
on board ship, Pew of the ¥Ts placed any cards in slot 2 (learned by formal
shipboard training). A very small percentage of the activities stated on the
cards of the card sort (there were 247 activities in all) wers first earned
as a result of group classes conducted aboard ship,
On the basis of these obsorvaticas, group training cannot be depended ‘
upon to serve as a means for providing the necessary shipboard training of

electronics personnel.

=10
RECTRICTED
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Individual Tutoring

Another nethod for training a ew man aboserd ship is to assign bim to a
more sxperisnced man who is expected to take the new men Mander his wing®
and tesch him partioculaxs of th job. Traquent references wers muds in. the
obsarvatiomal dé.ta, to the fact that each particular yiodo of gear hﬁ unique
properties. I¥ aay be thet its sircultry is a little Mﬁormt from others
or, mofs fraquently, that its malfunction forms a pattern. The man vho has
besn aboard the ship for some time has learned to recognisec these facts, and
oan pass this information on o the naw man at the same time thet he chsoks
him out on the equipment.. These Job particulars are one type of _u.fomuon
transferred td the new man Quring individual tutoring or tmady-training,

1% is possible tp list many additional attridutes whioh 'cont_rnmtp to
the recognition of thil type of shipboard training as being “he dest one .°!
the four alternsiive methods rated by the gensral guestionnaire sample, (see
Table 1). OGenerally syeaking, however, it is the close, Personsl guidance
which ths new men receives while working on msintenance problems he had not
previously encountered sxcept on a ‘heoretical level. This method of train-
ing, 1.e., being under the supervision of an individual tutor is one of the
most effective means of smpplementirz shore training snd filling what '1- re-
ported to be the greatest need in the developmont of an ﬁ:'l potential--prac-
tical experience,

Data obtained by the card sort method also bears upon this issus. Al-
though tuddy-training was not specified as s category in the card :oruné
procedure, the items tl)nt were learned as a result of individual tutoring
were customarily placed in the slot labelled, "Learned to 40 in informel shipe
board training, etc." The rosults of this sorting ars presented in Table 4,

=1l
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tho items, determining the avirags frequencies and the Comprehension Index is
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sontained in the Apvendix.
*See page 5 for desoription of 1 ces.

Itams Learned by Informsl Bhipbosrd Training ]
0. putting | Frequenoy | Compre-
itens into Index* hension
It tegory : Index*
£1 | Requisition spars parts 33 4,14 f
143 | Replace ocathode ray tube 3l 2.54 87
182 | 11 cut fallure report n 4,23 - 64
142 | Replace lighthouss tubes ) 341 69 |
220 | Meg antenna lines 3 3.63 51 |
4 | Replace magnetron tubes 28 2.72 94 }-
117ai Dateraine power output of commuinis . ‘
| oations transmister 23 3,86 22
65 | Cheok crystels 2 3.26 .
222 | Xeap file of stock tally cards 2 3.85 4
27a] Mamually tune carity resonator 18 ‘3,03 102
217 | ¥ake monthly reports of operation’
and performence of certain
eleqtronic equipment 18 3.79 T
237a] Détermine front to dack ratio of
orystals 18 2,97 . 91
14 lace klystron 1 2,57 104
an auct um’tmnon books when T ' Y
- f4el4 change 1is made 17 2.85 55
33a{ Replace olutron&ndlr operating |
, keying relays 16 2.33 97
66 | Replace quarts crystals in the
orystal unit 15 3.32 3 |
240 | Synchronize FPI sweeps in correc-
" 4ive maintenance 13 2,62 100
ag. fubmit field change report ura 12 2.9 58
. Adjust undblanking voltage 11 2.8 e
262 | Check for ourrent loop with neon
" -glow tube or voltmeter - 10 3.17 87
139 Install coaxisl cables 9 a.zos 81
‘i Fill out installation record 9 2, ("

‘1 Replace T/R box 7 2.00 102
111 | Repair leaks on transmission lined ¢ 2.00 sh
135a]| Measure signel to noise ratio by

using scope 1 2,62 114

216b] Check frequency spectrums of
nagnetron 1 3.15 128
*296 Tune end adjust fathometer 7 —;&1‘ ﬁ
o8 Tollo selec
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Tabla 4 4is prepured with the same formmt es Tuble 2. The averags fre-
quency of the twenty-seven i1tems indicates that thess activities ars engaged
in ne often ss thows referred to in the previcus tabla. However, these items
require considerably more.slectronics comprehension t&n those lescned by
sslf-instruotion, |

The selected items fall into some rather definite groups. BSeven of tI.u
ftems (143, 142, ¥, 14N, .33a, .65, 84) deal with the replacement of various
parts of elsotronic equipment, Thess replacements generally require aifti.
cult and different techniques as compared with the usual tube replacement.
Jeony Bl's experience difficulty im replaving megnetrons without breaking the
tips, The chief difficulty involved with the replacement on ORTs is the pre-
cision necessary in the mechanioal positioning of the tude, (In %this connede
tion, 1% is of interest to note that scveral technicisns commented that they
felt that they hiad received somewhat better training in purely electronic
matters than in those tasks which reqiire mechanical sbility.) Onme would
expect $hat the student BT would have bad little opportunity to replace such
tubes prior to his assignment because these tubes are all expensive, fragile,
and relatively long lasting, These activities are so complex that they re-
quire the individual supervision of an experienced tachnician during initial
attepts at replacenent. '

Seven other items (81, 182, 222, 217, 22, 223, 161) are concerned with
record keeping and paper work in gemeral, It is important to note that this
group of seven represents all of the items of this nature that were included
in the original deck. 1% is signifiocant that all of these items fell into
this sorting category, The inescepable conclusion is that the MI' fresh from
school has a great deal to learn aboard ship about pmper work, A common Com
Plaint smong the technicians was that they had not received adequate training

13
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in such things as record keeping. When they were assigned to a ship they
found thomselves contronted with a great deal of paper work which had to he
kept ina precizs manner, tut which they were relatively incapabls of andl-
ing. Those Fls who had received nt least some orientatior in these mors or
lens administrative matters while at school confessed that they were not
sppreciative of the importance of corrwet administrative techniques at tho'
time theay were taught. In this regard the undsrway training teams provide s
great deal of assistance to $he newly aotiveted crews and many of the elec~
tronice records reflected their influence.

It mast be sisted, however, that in many cases the records are either
not kept, or \hey are poorly keps, asd most technicians seem o have & feel-
ing that they are keeping the records for someons else. Perhsps the shors
school aould make its contridution in this arcs by stressing the fact that
m work euclh as reports and stock controls are of immediate wortmo to
the men himself as well as the Bureau.

A third set of seven items that were lesrned by informal individual
training (220, 117a, 65, 237a, 282, 13%, 216b) involve msasurement and the
use of test oquipment. Items (27a, 240, 26a, 256) involve fine ccordinated
motor adjustments. The final two items (111, 39) are related to transmission
lines,

" The sotivities which were learnel as a remult of informal shipboard
training vere rated as requiring a fairly high degree of electronics com-
prehsnsion and they were performed with at ‘least average frequency. This
suggests that these topics may be sufficiently isportant to warrant more em- .
phasis in the shore school training progrem.

On the basis of Tadles 2 and 4, it appears that some of the tasks

which had not been performed at shore school but which are necessary for
il
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the ahipboard job require relatively little oomprehzneicn snd corseiontly
oan be easily picked up without zesistance. On the other hand, certain of

thean tasks aie sufficiently high level to require the assistance of other

~ membars of the BT gang in oiaar for the new BT to achieve proficicnoy.

TII. GHORA BOHOOL TRAINING

One of the divisions of the "whore lesrned® sort was hgouod. "Learned
$0 40 at Navy shore school." Tha items placed in this clase are detailed

- belows This 1ist should not be construed an exhaustive of those things ‘
_ learned at shore school, and it is not intendsd %o prw!.h a basis for an

evaluation of the iohoo).n themselves,
All of she present research vas dons aboard ship and no oﬁ’oﬂ vu

. mads %0 investigate present shore uhool trainiag curricula, The Jo'b uht.-
" ments qloyoa in the oard sort method were collected from genaral olece |

troniocs tdxt'bookn. various training senuals, and umnot'uron' mmm-
books. !ho impractiocality of inocluding every observabdle ldntomoc
Sivity of 'an electronics technician is cbvious.

However, the available information is presented in the interest of
completensss and in the hope that the relative position of the items withe
in the list would assist the training school personnsl to Astermine vhtoh
um deserve more emphasis,

4
Ses Appendix A for criteria used in selection,

~15-



Table &
— - . — _
Items Learnsd at Ehore Bochool
No.,putting Frequency Compr o=
items in Iadex “hengion
Item category -+ Index
15la| Trace cirouit contimuity by
means of schematic 53 443 113
Ezsan Use shorting bdar 5{ 4,13 52
1 Read schematic Alagrams L1 4,72 11
A&7 | Use volt meter 51 4.61 6
90 | Tune ¥DZ mamally Wy 3.87 96
186a | Héagure $2be transcondctance
with tube teater W6 %,61 N
178 | Determine value of component
from oolor coding . 4y 4,32 61
1%2x | Cheak for open coil 42 3.3% 83
161 | Replece rectifier tubes wn 3.82 60
155 | Measure transformer voltage 3 3.37 4]
p Yary tank circuit oapacitance
with veriable capacitor }z 3.87 81
159a | Replace fixed resistor 3 3.53 69
226 | Visually inspe.’ tubes for open
!Mm > 36 4,29 64
146 | Cbserve waveforms with porsadle
pisoe ”‘ iob e
157a | Replace fixed fuses S . k2
158a | Meplace fixed capaciiors 3N 3.4k 68
278 | Measure wransformer resistance n z.lﬁ (=]
Jzzs Visually ingp.ot tudes for gas 33 18 7
2 |AdJust antenma cowpling 32 3.76 93
32 | Replace potsatiometers 32 3.18 3R
175 | Zest veounm tube for intermittens
shorts by rocking it in tude
Sester 28 ’I'.‘Q 3
W8 | Trace sigual by means of scope 27 3.20 1
Sa | Vary tenk circuit infuctance by ;
screwiriver adjustment 2 2.83 96
87 |Tune IF stages 2.75 109
3 | Measure tube current 2% 3.32 58
15 |Align superhaterodyne receiver o 2.73 119
72 |Measure receiver performance with
signal gensrator 23 2.7 115
9a |Check tube fur gaseous “reakiown
by meter ' 22 4,00 &

Contimied on next page.
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(Oontim-d)
188 | Draw mchematic dimgram: 22 3a26 121
5 | Replace coils ' : 2 2.53 85
97 | Heasure relative power wtth
echo hox 19 3.56 98
Shal Measura ocapmcity of oapuc!.tox' 17 2.91 83
86 | Tune local oscillator frequency
. by adjusting repeller volitage 17 - 3.58 | 107
170 me voltage requirements in -. .
given cireuis a7 C o284 1 Ry
233a] Gheok the grounding of o:'.ootronico ‘
squivment by usi.g voltmetor 16 354 YV Th
63 |Neasurs output frequenay of radio _
o trensnitter 18 3.67 99

asw Neagure oscillater frequency iu
radio equipment mm mm.

1 [negTave vestany 1% N 3':; :22 "
e variable oapaciiors .
198 jidasure AVO voltage : L 2.92 92 -
21 [Use XF aigmal monitor to detarmins
"~ - transmttter frequency S LU 3.0 " 98
155 [Prace sigmel by means of vacmum ' .
tube volimeter 13 3.35 !
196 |Measuve osciMator ocutpus 12 3.18 207
132 [Neagure input sigmal strongth 11 2,83 102
204 current in resonan’ : ‘ -
oi.nu.ul 1 35 99

in te ocurrent requirements u '
s givea circuis 10 2,62 12 .
122 [Compute resonmant frequencies in
vank cirmait . 9 2,30 186
130e e selectivity (band pass) of
commnications receiver 9 2.50 125
3% Talise or balance power of
amplifier stage b7 neutralising .
capacitor 8 2.36 12
67 decidels of power | 3.00 . 109
n ch ispedance of tranmmission
line . 8 2,86 118
i percentage mofnlation ‘
using an oscilloscope 7

—$3 | wiE-

Bots 1.~-A deteiled discussion of the piocedires followed in selecting

the items, dstemining ths average fraquencies and the O ehansion Index
19 comtatned 1 the Appendixz. o Sansion

iy
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.\ )
Yifty-one items met the criteris for sclsction as representatives of

Ravy Suure Saliool learning. The !rlquency with which thess were performed

wag comalderably above avarags. A}a for comprshension md. .uu. these o~

tivities wexe uted by EIs as Deing slightly below annm. The items m

themsalves intio four major tnon mesurement, the use of cduuti.u. ‘the

computation of oirouit roquirmutl. and the tuning and u:utlut of #u z
equipment, : ‘ |
. This 14st oconsists of spproximately on.-quir‘or of 0:11 ,iho it:u: in thc
original deck of aotiivities. Althpugh she m of uumm thm dowe
not include every Mntomnco utavuy of tho !!. At toprnm m of ﬂu- |
ina mﬂ. wy !h'o“ activities, which were lunu ud t!.nt MM
nt shore sahool, seem $0 owowu- almost all phases of w qut ‘
two oxtrun. the lower one of actually removing amd rqum -m ;
part or ooqom and the upper extrems of integrasing ﬂmm :
by these uotiviuu into a Alagnosis of eguipment ..I.M(“al. h. Ml- ‘
tion of practical experisnce might refer to either exireme. ‘ From oﬂum ob-
servational dats it appesrs that this is tho- ocase. Mm are m
throughout the dats to'c dafinite need for more experience in removing ﬁd
replacing parto. Suggestions are also made wmm data for more
tine to be spent Muring $raining ia trouble-sheoting as an imtegrated acti-
vity in addition to the present method of studying the isolated elements of
troudle-shooting. ' |

In sumery, one may say that the BT learns most of the tesks that he
performs aboard ship while he is in attendancs at a shore school. This
training is spplementad by & mmber of relatively low level activitiss vhich
are first performed abourd ship dut prodadbly could have been done at an ear-
1lier stage in the technicianbk training. Items of this type were generally

-8
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learned by resding textbooks. .amuals, and cther forms of gelf-ins’ruction.
Highar lavel activities wers indioaled as heving bheesn learned with the
assistancea of othar Efs, Yormal, organized, shipboard training classes in
elﬁtronic maintenance are virtually non-existent and oontribute littls to
the training of electronics technicians, |

With regard to shipboard irainiat most people rcoo.cn!.u the fact that
an BT stands to learn something OM tine he atteapts to repair a plece of
equipment, and the radarmen learn about their ‘aquipnent a» a by-product of
o1¢ fpro‘bla-. The somarman operates and repairs his oq,\;.ipient and lurl;o
something new about it or develons some new procedures for woru.n; \d‘th is.
%he principal difficultiss iuvolved in this caal training for eleotroniss
maintenance are! (1)an untuly long time is ;-oguirod to develop maatery of
the equipment, (2)the supervisors mey rely on it exclusively and fail %o de-
v‘olop adequate tuiniu programs aboard ship, and (3) some subject matter
requires instrudtion, it cannot fn pioked up,

mh' regard to the time element, relatively rspid turnover of electronios
personnel at the present time does not permit a leisurely mastery of m' goar,
Both the equipmeat and the personnel are contimiously changing and it is un-
1ikely that a sufficient supply of adequately trained maintenance personnel
would accrue from such s tno-conu'-hu training program.

A second shortcoming is closely related to the attitude of the super-
visors, a koy factor in shipboard training, Many of the supervisors parti-
cipating in the present study felt little responsibility for the training of
the meri they supervised. They felt thet the men should have besn trained
before being assigued to the ship, and should rejuire only brief orienmtation
with the gear in order to achieve an acceptable degres of proficiency. Other

19~
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recognited the nged for alectrsnic maintevance training tit heé deen "too
Duay® to develop an adequate training program.

It was mentioned adove that some pubject matter requires instruction
vhich cannot resdily be picked wp., This fact is often overlocked, although
4t should be obvious, Many tasks partioularly those involving manipulative
skills are extremely ditﬁcult $0 learn from tomboéku and almost necessarily
mist be learnsd on the Job., The learning of these is quite sppropriste for
spprentice type zhipdoard training. _

There are many additional complicating features with roipoct to the
shiphoard $raining situation. One of the major factors is that many shipe
are operating below their proper complement. It wes not umsual to find an
/3 acting as tho leading petty officer for his group. MNo ome, including
she man himself, folt that he had the necessary knowledge and experience to
offectively accomplish his assignaent. Under these circumstances,. the very
proces: o keuping the gear operating required all of she acting lead!s $ime
. .leaving none $0 devote to any type of training progrem,

In light of the need for systematio shipboard training and the fact thas
individual training was rated so highly in comparison with other methods 1t
may be fruitful at this point to consider at least one form such training
coull take. The more experienced man of éach group (er the man most familiar
with a given piece of equipment, as the case might de) could supervise a
loss experienced man during his first attespt at 4 new type o7 repair or while
working on unfamiliar equipsent. In many cases, the sxperienced man could
carefully demonstrate techniques and present the theory underlying the oper-
ation of the gear, It seems likely that a new man could be tenmed wp with
& man working on ons type cof gear for a while and then team up with another
man wvorking on another type. Somé of the "in-between rates® might tsach a

=20
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seaman part »f their tise, and serve By junior membere on & team with the
leading patty officer at other tin;n. " This arrangement would mlso permit

the training of the lower rated petty officers in azme of the non-technical
leading 'p‘otty officer rasponsibilities, Perhaps the principsl hindrance to
such a program is that the full cooperation of the mon has not been secured,
and they have not been sold on the vaiue of such » procedure. A logical first
step would be o inculcate the lesding petty officer with him responsidility
for the training of the men that he suwpervises.

It should be emphssized that the simple pairing uwp of Ms would not result
in the electronics training of the less experienced man. It may turn out.
that the inexperienced mun would become a flunky for the more experienced -
men and spend most of his time doing menial routine tesks which regiire little
skill end provids no opportunity for training. Iater in this repors, the --
problem of “specislisation” at menial levels will be discussed in somewvhat
greaser dotail, : C

The importance of Ef attitudes and the attitudes of their supervisors
with reletion to shipboard training are awttoul‘»‘toum vhich will be:

discussed in a later section.
IY. CURRICULUM CONIEND

The man on the jobis in a good position to evaluate the sibject matter
of his own training., He has had an opportunity to pat it to work and form
opinions as to those topics wvhich are most useful to him,

These opinions, when combined with those of nmaval training personnsl,
and other inforsed persons form a basis for the development of school currice
ula tailored to shipboard ‘~bs.

~2le
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~ In an effort to determine the opinions of tha man on the job, a Zraining
quntiomirn wag devised and distrituted to the m.'-. This was madg up o2
P non—pufcrmco items sinmilay to topicu presented in olactronics toxt-
books and 66 pcrformn itens auptud from conventional elestronice labe
oratt;ry exsrcises, The ¥Ts vere asked to consider each item carefully
imb. to indicate its position dong & Job proficiency dimension. The dimen
'lfon waa cwoo;d of five categories ranging from "of no value to job pro.
ﬂoﬁw" to "absolutely essential to Job proficiency."

The questionnaire items were presented in random order exoept that tho
p&tomo items were all grouped together. In the procese of anzlysis,
udun nlm weres calculated to represent the rasing given to each !M- by

. the grop. The sppropriate median is shown in parentheses following the

' iten, The medians with lowest numericel velnes indicate the items judged
2ost easential to jod proﬁctmy‘. These values anda measure of varia-
bni.:by of the Judgnents for each item are given in the fupplement of Repoert
¥o. 2 of this Q'oriu. Yor the oconvenience of the reader, slusters ¢f reo-
htoa items will De Aaiscussed bdelow and the value to Job'proﬂcuw of each
item is indiceted Dy Roman numerals. The symbol (I) indicates the items rat-
od highest by the group, (III) indicates items rated lowest, with (II) indi-
cating the items rated in detween. It is undoudtedly wiser to evaluate these
responses on this relative desis rather than the atsolute basis of the scale
itself. Since no medisn Juigment fell below the scale category labelled,
fof moderate value to job proficiency® there is reason to suspect that all

5.
Jor details, see pages 53 to 57 of Report ¥o. 2 of this series
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rotings wera Jisplaced tocward the high end of the scale, In any case, the
uge of a relative bumis doas not 1require lummpti.om rnga.;rding the absolute
ccals in the interprotation of the results..

in each group of items presented below, those judged to be of most value
to Job proﬁcimcy are presented at the top of the list with subsequent itens
arrenged in order of decreasing importance. ‘

Hon-Performance Jisme \ _

Group A« Twenty~seven non-performance items were related to electrical
ooncepts. These concepls sre gensrally taughd early in‘oloot'rontcl training
courses. They are very genaral and umally regsrded as fundamentel to the
understanding of eleotrical circwits. e slectromics Secknicians rated them
in the felliowing manmert Lo . : y

I .

Principles of curreant flow. (1.23)
Ooncept of resistance. (1.26)
Principles of oapacitanse. (1.47)
Theory of ispedance. (1.60)
Principles of industance. (1.65)
Kirohoff's laws. (1.67)

Fature of induotive resotance, (1.82)
Fature of cspacitive reactanse. (1.93)
Conceps of phase. (1.54)
Characteristics of the sine wave. (1.97)

I .
Properties of electrical conductors and insulators. (2,02)
Prinoiples of elestromotive ferce. (2.03)

Units of electrioal force, work, and power. (2.16)

Time constants. (2027)

Principles of static electricity. (2.53)

Structurs of capacisors. (2.79)
Concept of power factor. (2.8%)
Distridutive capacitance. (2.44)
Distributed inductance. (2.85)
Properties of electro-magmets. (2.93)

111

Structure of infnctors. (3.02)
Properties of permanent megnets. (3.14%)
The atomic mature of electricisy. (3.17)

23
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IIX(Contimied )

The right hend rule, (3.23)

Vectox anclysis of L, 0, and R circuits. (3.23)
Magnetio reluctance. (3.29) .

Group B. In addition to basic electrioal concepts, the trainse is taught
the sssential features of electrioal oirouits. Your of the more basic elecw
trical cirouits were included as items in the training questionnairs and they
were all rated in the highest category as indicated belowt

. I . '
Ensential features of D.C. and A.0. oirouids. (1.22)
Characteristios of series-resovens oirauite, (1,43)
Characteristice of series IO oirouits. (1.81)
Characteristics of paralleleresonsnt cirouits. (1.93)

Growp 0. Discussion of elwotricel circuits may serve as an introtuo- .
tion to meters, their uses and circuitry. The slectronics techanidians reted
training questionnsire items of “his type in the following manner:

p 4 c
Uses of volimeter, ammetar, and chmmeter. (1.09)

) 8 4 . ,
Oircuid analysis of oathods ray oscilloscope. (2.4D)

Moving=00il principle. (2.%9)

Details of tﬁ oouu-\;ouoa of asmeters, volimeters, chmmeters.(2.62)
I11

Principles of wtt meters. (3.13)

Noving vane or plunger principle applied to meters. (3.%6)

Gxoup D. Bight items from the trainming questionnaire were ér the type
that are umally discussed as an intromction to radio snd radar systems,
These items were rated in terms of their valus $0 the BPs’ shipboard
proficiency. These ratings are listed here:

1
Principles of receivers,.(1.1Y)
Theory of operation of various radar sets. (1.52)

Iypes and uses of detectors. (1.63)
Conoept of carrier waves, (1.

2l
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I (Contizued)
The conoept 6f band width. (1.85)
Mathode of obtaining modulition, {1.96)

II
Theoxy of operation of fadar couutermeasures. (2.78)
Goncept of the ionosphers. (2.93)

Growp B. A great dssl of the electronics technicianh Oluss A training
in.davoted t0 the study of elsatron tubes. The following items conserned
with tubes wexe ratod with respect to the jobs of ITs As performed aboard
ship!

-
Uses of vacuua tubes. (1.84)

Theory of elsciron emiesion. (1,43)

Theory of operation of gas tudes. (1.9%)
Awplification factor cf wacuum tubes. (1.98)

II »

Theory of cperation of cathode vay subes. (2.02)
Transcondnctance of vaswm fubes. (2.05) '
Iiterpretation of characteristic curves of vacwum tubes. (2.2))
Theory of operation of T-R twbes. (2.27)

Interelectrode capscitance of vacuum tubes. (2.29)

Theory of operation of beam power $ubes. (2,33)

Internal plate resistance of vacuum tubdes. (2.35)

Struoture of vacuum tubes. (2.49)

Theory of operation of light-houge tudbes. (2.53)

III

Theory of the phanotron. (3.34)

Theory of operation of photo tubes. (3.62)
Theory of cperation of electric eys tubes. (3.63)

Group J. Items which were specific to asplifiers vere rated in the

following manners

-

X

Theory of Class A asplifiers. (1.10)

The theory of Class O amplifiers. (1.47)

The uses of I¥ amplifiers. (1. :
Theory of operation of RC coupled amplifiers. (1.60)
The theory of Class B asplifiers. (1.02)

The uses 0f vidac amplifiers. (1.;5)

The uses of B.F amplifiers. (1.77

Theory of operation of push.pull amplifiers. (1.81)
The uses of audio~amplifiers. (1.;3

Factors of distortion in amplification, (1.98)
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I | :

Thaoxy of opsration of transformer type amplifiers. (2,02}
Theoxy of operation of direct coupled amplifiers. (2.17)
Theory of overdriven ampiifiers. (2.21)

I
(¥o items were placed in this category).

Groui. G. Bome of the training questionnaive items pertdued to sources
of electricity or eisctrioal power. The opinions of the ETs with regard to
these items are summarized in the following list:

I

Bow-ces of troudble in power mupply. (1.42)
Theory of rectifiers. (1.59)

Types of power supply cirouits, (1.74)
Applications of rectifiers. (1.84)

Orystals as a source of electricity. (1.88)

Il

Sources of D.C. vol { ] 1 (2006)

Types of rectifiera. (2.10) :

Basic motor and gemerator prinoiples. (2,19)

Magnets as a source of eleotricity. (2.38) @
Structure and operation principles of verious generator types.(2.68)

Uses of batteries. (2..8? ‘

I1X

Theory of batteries. (3.07)

Thermo~-slectric sources of electricity. (3.26)
Methods of care of batteries. (3.62)

Group H. Topics relsted to transformers, synchros, snd filters are
grouped together because of a commcd properiy--all of the items are tone
corned with modifying voltage netvorks.

I

Uses of tronsformers. (1.79)

Theory of operation of transformers. (1.86)

Principles of electrical filters. (1.86)

Uses of synchro-systems. (1.86)

Synohro principles. (1.97

Zypes of voltage regulasor circuits. (1.985) @
Uses of voltage regulators. (1.98)

Characteristics of transformers. (1.99)

11 ’ :
(¥o items were placed in this cstegory.)
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II1
Reletlonship hetwsen current and voltage iu atar transformer
¢ snections. (3.02) '
Structure of transformers. (3.08) o
a Rolationchip between current and voltage in delta transformer
connections. (3.30) '

Group I. 8ix non-perfurmance items were concerned with the struciure
and theory of slectrondc sub-sssewbiles, The shipbosrd electronics tech-
nicisns placed then in the following order of importance to job proficiency:

i |
Prnan xad uses of radar soopes. (1.64)
Uses of relays. (1.93)

1 ‘

Structure and operation of relays. (2.35)

Theory of operatiom of s transdver. (2.57)
Btructure and operation of circult breakers, (2.81)
Stricture and cperation of starting boxes. (2.59)

Il
o , (Xo items were placed in this category).

group J. The items ralated to tranmission lines and antennas in the
non-performance section of the treining questionnaire were rated as follows:

I

Theory of impedance matohing. (1.78)

Theory of coaxial transmission lines. (1.95)
Theory of transmission lines. (1.96)

11

Types and uses of radar antemnas. (2.09)

The relative advantuges of various types of transmission lines.(2.41)
&in effect. (2077) ‘

111
The theory of modes of wave guides. (3.21)

- 'The concept of 'B' and 'H' lines of firce in wave guides. (3.63)
The concept of phase velocity of wavs guides. (3.73)

0 Group K. Many of the special circuits contained in mavy electronic
squipment are emphasised in training. These circuits were rated by Bls
aboard destroyers and the results of their ratings are presented below:

1
Theory of the cathode follower. (1.85)

b27 -
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II

Types of AVC oircuits. (2.11).

Theory of the differentiating circuit. (2.19)

Theory of the limiting oircuit, (2.29)

Principles of regeusrativc and dagenerative feedback. (2.35)
The theory of the tuned-grid tuned-plate, (2.10)

Theory of the phase inverter. (2,40 '

Theory of disoriminator circuits. (2.142)

Theory of neutralisation. (2.?3)
Theory of alemping cirouits. (2.6%)

o 11l .
(No dtems were placed in this category).

Group L. 'The items in the training questionnaire pertaining to various
typos of osoillators are grouped belowt '

I :

The theory of orystal oscillators, (1.61)

Theory of the mlsiwvibrator. (1.69) .

The thoory of beat fraquency audio oscillators. (1.80)
Theory vf the saw tooth ganerator. (1.90)

II .

Theory of cperetion of Klystrons. (2.05) ' 0
Theory of the dlooking oscillator. (2.07)

The theory of electron coupled oscillators. (2.07)

The effecty of parasitic oscillations. (2.15

The theory of the Colpitts oscillator. (2.30

The theory of the Hartley oscillator. (2.33)

Theoy, of frequency modulated UNP osoillators (2.77)

I11 .
The theory of the Armstrong oscillator. (3.36)
The theory of the Wein dridge oscillator. (3.54)

Sroap k. Seven of ths non-performence items of the training Qestion~
naire fell outside of thene classifications. They are presented delow:

I
Disouysion of color coding systems. (1.32)

Il
¥ave forms and harmonics. (2.02)
Theory of sound. (2.52) ‘ @

II1

Pypes of headphones and spsakers. (3.06)

Concapt of decivels. (3.27)

Theory of the Doppler effect. (3.45)

Units of mechanical force, work, and power. (3.92)

w2fe
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Performance ltemg

The second ssciion of the training queetisnnaire wan compored of per-

formance items similax to sxercisws urwlly included i laboratory programp.

These Atems are presented in the same way as the non-performance items slready

shown on the preceding pages.

Group N. One group of items appear to be directly related tc the under

standing and troubls shooting of conpioto sets of electronic equipment.
These items are definitely maintenance activities:

1

Read schematic diagrems. (1.02)

Trace circuits of transsitters ané receiverr. (1.11)

Perform exercises in trouble shooting. (1.13)

Deternine the function of varicus units within s circult. (1.22)

" Perform exercises in locating bad tubes. (1.27)

Trace aignals insids receivers. (1.23)

Align a superheterodyne receiver. (1.26)

Porform exeroises in looating dad resistors. (1.29)

Pexform exercises in the use of front panel indiocators for
locating areas of trouwdle. (1.33) -

Perform exeroises in loosting dad capacitor. (1.38)

Draw blick diagrams of variovs radar emuipment. (1.92)

11
(¥o 4tems placed in this category).

111
Test oircuit contimity. (3.63)

group 0. The remaining perforssnce iteams were concerned with the meas-
urement of ‘ynamic properties of electrical circuits. They weres

1
Neasure current (smps.). (1.50)

11

Heasure power output of transmisters. (2.02)

Perform exercises with 1-R frequency meter. (2.02)
Perform exercises in measuring pulse width. (2.57)
Nessure A,C. impedance quantities. (2.61)

Perform exercises in measuring standing wave ratio. (2.89)
Deteranine power factor. (2,98

111
Plot tube characteristic curves. (3.26)

~29~
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Group ¥. A mwber of the calculations ihat are requirsd during the early
training phase of an slectronios technician's caresr were rated in an effort
to Aetermine their relevance to the shipboard Job of the technician, Thess D
are presented in the following groupt '

. .
Osloulate resistance, ourrent, and voltage using Ohme law, (1.28)

Oaloulate values in weries oircuits, (1.58)
Onlculate values in combined series-parallel circuits. (1.92)

X . .

Caloulate values in lel tirouite, (2.31)

Cowgute inductance, {I.}43)

Caloulate values of meter stunts. (2.56)

‘Gompute average pover ocutput of a radar set. (2.63)

Compute capacitance. (2.

Convert frequensy to wave length. (2.71)

Compute time for radar aigml to reach target and return,
Xnowing the dlstance it travels. (2.73)

Oalculate industance of coils. (2.79)

111 : , -,
Compute root mean squsre voltages. (%.U) '
Oaapute the Q of cavisy resonators. (3.36)

Oompute characteristic Smpedsnoe of transmission lime. (3.43)
group Q- Some of the more elemental maintsnsnde activities taught in’
electronics laboratoryperiods are listed belows

1

Memorize color codes. (l.37) .

Perform exercises in soldering. (1.42)

Practice making various preventive mainteaance checks on
transmitters. (1.71)

Perforn exereises in chassis wiring. (1.8%)

Perforn exeroises in taking wave forms. (1.86)

I1

Perform familiarisation exsrcises on oscilloscope. (2.13)
Calidrate oscillator, (2.1W) )

Perforn exercises in record keeping, (2.13)

111 C : o
Perform exsrcises’in cluun’ equipment. (3.28)
Phase out transformer. (3.31.

Oroup R. Several of 4he items insluded in the performance section of

the questionnairs are associated with the tuning procedures and operator's
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checks of equipment. "hese items foll wi!

X

Perform exarciazss in tuaing various transmitters. (1. ﬁ)

Determiie direction of current flow. (1.k1

Pexrform o.mcinu in tuning in !mquuno:n of radio
raceivers. (1.6%

Perfora o:nrot.-u 4in teking rirg time. (1 72)

o o '
Perforn exercises !.n ud.juut!.u transmission li.xu slugs, (E. )
Perform exercises in dstecting and rs on objeots. ( 2.38

Plot selectivity curves of receivers. (2.62)
Chock for standing waves. (2.8%)

- ITY
Plot anfenns ndution. (3.08)

m 8+ The next group of activities 1nvo1n the conutmuon of

electronicc squipmens 48 a means of training.

I

(¥o items were placed in this category).

) $ ¢

Build s pom gz.m)

Build amplifier, 2.30 e

Construct a two-stage receiver. (2.35)

Build a multi-vidrator. (2'50

nuua » saw=tocth generasor. ( ?0
ruct a simple tranmmitter. (2.58)

Build a phase inverter. (2. I})

Build a cathode follower., (2.

Build & blooking osoillator., 7?)

Build s differentisting c\rcuit. (2.79)

Puild a diods limiting circuis. (2.89

Puild an audio oscillasor. (2.93)

g:-tmt' a Yein m-ugo osoillator. (3.61)
Oonstruct A.C. meters. (3.

Olose inspection permits the statewent of a few general characteristics
of the results. The two classes of items, performance and non-performance,
vere Juiged equally ‘importans to the job of the M. The highest rated item
of allsa performance item "read schematic diagrams® had a meqran rating of
1,02, The measurs of variablility for this item was the lowest of all items

21
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(semi-interquartile range equals .26}, Such a small value indicates a great
deal of agrusment among those rating the item snd indicates that ETa uniform-
ly hold the opinion that laboratory exercises requiring the reading of sche- ‘
matic disgrams are of great value vhen ths XT later findz himeelf aboard
ship and responsidle for thc. oars and upkeep of olo-otronic equipnent,
The second most important item was the non-performance item sntitled,
"uses of voltmeters, awmaters, and ohameters.® The median and semi-inter-
quartile range for this item were 1.99 and .30, respectively, Thase figures
Y be interpreted in the same manner «s those given for the firet item
thers was very cluse agreement among the M's that the knowledge of how to use
these meters was essential to successful performance of an BI's shipboard
maintenance activities.
At the low end of the scale, we again £ind that the performance snd the o
non-pexrformance items are intermingled. The item rated least important to
Job proficiency was one of those presented in the nom-performance section .
(Oonompt of phass velocity of wave guides). This item hada'median of 3.73
and & semi-interqueriile range (Q) of 1,0N.- The relatively large semi-
interquertile range indicates wide divergence of opinion regarding this item
as a training topic. Although most of the s placed the itsm in the lower
three categories of the sonle, & fev considered the item to ve of consider-
able importance for the shipbhoard job. This wide distribution of judgments
my be indioative of item ambiguity or it may bs a result of unfamiliarity
vith the concept. Under any circumstances, more confidence may de placed in
those items having small dispersions as compared with those items having e
laxrge dispersionrs.
The next to the last item in ths 11st was & performance item (construct
A.C. meters) with a medisn of 3.66 and a semi-interquartile range of .69.

33w
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Whan all of the iters are ordered manording te the nagnitude of their mediane,
the intermingling of non-performsnce and parformmnce itsme cocurs throughout.
On the basis of thig it appears that lahoratory exercises are judged tc dbe
equal in importance to classroom lecture topics by the electronios techni-
clans. MNore direot syldence for this is the fact that the average median
for each group of items is 2.29, ‘

Another general characteristic of the results is the relatively low
rating of items related to the ocnstruction of equipment. As a group, the.

W08 414 not consider that these 4reining activities comtribtuted as mch $o-

ward ahipboard job proficiency as the performance items more direetly re-
lated to troudle siooting.
Careful inspection of each of the groups of items pressz=ted Nove ro-

. Youle She fact that those items assigned to the III category are generally

not enopuntered in the daily pexformance of shipboard elestronic waissenmisce
“hile thowe placed inthe S0p category (I) are mors common, The mid=14ubs’
eontain certain hints as 40 the sppropriate level to which raining sheuld
be oarried in shore school, One sich hint 1s ocontained in the 1ist of elec-
frical fundamentals. The reader will note that she concept of phase 4is in-
oluded in the top group whereas the vector analysis of 5,0, and R,0irouiss
is relegated to. tho bottom group of topios. On the basis of this 414 would
sppesr that phase relationshirs are understood at o non-mathematical level
ond the more rigorous analytic ). technigies are not oonsidered o be neces-
sary for job proficiency,

There is & genersl tendency.to place training topics related $o0 "how $o
do 1t% abave those topics which might be considered in the "why® category.
For example, the uges of voltueters, ammetery, and ohmmeters are rated higher
thfn the details of their construction. Since the 2T does not construct the
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meters (although he is expscted to he able to rapalr them}, he 'a rol par-
tim) arly interested in oonstruction details.

Certuin seneral topics of training appear to b of lesa importance to
the job than might ba expected. The general topic of megnetism is rated
toward the low end of the srile. Agein, this may ba reluted to the fact
that the design of the squipment and the construction of the magnetic sle-
ments within the equipment 48 ocut of the ¥T's hands, The properties of per-
manent magnets and such concepts as "magnetic reluctance® are probvably of
mors isportance to the designer and mmfacturcs of such components than to
the maintenance $nchnicimn.

The list of items rolatcd o tubes demonstrates another fairly gensral
characteristic of the sotal list in that the broadest topics are placsed at
the top of the 1ist while speoific items of information occur at the dottom.
Wea the items rangs from such general topics as "uses of vaouum tubes® to
specific items such as "theory of operation of eleosrie eye tudes,® this
tendancy to 1ist the most general items at the top of the liqt is spparent.

Once again 1% appears that Mg tend to rate low those topios which are
not part of their usual assigned maintenance duties. Such items as ocare
and uses of batteries and principles of operation of various generators are
rated belov such items as sources of troudle in power supply asd types of
pover spply circuits. One may surmise 3hat power supply probless are of
more immediate interest to the BT Yeomuse he is responsible for the upkeep
of the power swply section of various pieces of electronic equipment while
the ship's electricians are depended upon to care for the warious primary .
power sources. More direct evidénce. of the role of troudle shooting topics
as related to the M's job 1s given by the high rating of all of the troudle

shooting performance items. With one exception, all of the items 1h this
w3lhm

®
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group wers placed ir the {op rating categery. On the hauls of this, it
appears that labtoratory exercises involving the developmsnt of trouble
shooting proficiency and -Hll are very helpful to the man once he is
assigned to a destroyer, | | |

One final chirautoriltib 9!' this group of itens duqrvn aention at
this point. One of the wore pontroversial areas in the congtruction of the
curriculs for T training l;hooln has deen the extent to whioch certein oal-
oulations wers aecessary., MNany have charged that the shipboard performance
of the B's Mtles does not require the use of these oaloulations and,
therefore, they should not de 1neiuM in the training unless they sould he
Justified on other grounds. Vhen all the computational items from the train- |
ing questionnaire are listed togsther, wo £ind that several are Juiged 40 Ve
essential $0 performance on the Job. Oenerally speaking, the items at$ the
hend 0f the list are concerned with she caloulation of valuss £or basic eleo-
trical oircuits, while those at the end of the list are of greater isportance
$o equipment desiga and advanced theoretical considerations than thay are $o
practiocal sppliocasions. The m-.rd observers reported fev instances whiere
peper and pencil calomlations were employed during sroudle shooting astivi-
ties although most technicians gave evidence of oqntiml oconcern for the
eneral relationships present in Cha's lav. A Sechnicisn would be sericusly
handicspped if he were not taught and made fully oognisant of such funde-
mental caloulations as are presented at the head of the list Bus he could
probabdbly 4o his job without having been taught to compute such things as the

Q of cavity resonators,

Before lesaving the section on the trairing questionnaire, it mey be well
to triefly evaluats the technique as a device for determining which $reining
topics should be included inatraining currioulum and which of these should
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be emphasized. As mentioned praviously, thare had bemn & fecling that the
shipboard ETs represented an untapped source of good information regarding
the valus of established training programs. Certain effor.s to obtain volun-
texy reports from school graduntes have not deen cufficont;y yrotuctive of
informaticn, The present questionnaire was persosally administered to a
large group of technicians., This group was quite cooprrative and for the .
- mit part sinoerely tried to do a good Jod. Under these cirocumstances, 'tho
- Qaestionnaire tochnique was givena fair trial. The resuits, however, irere
disappointing. ALl ratings were groupsd toward the high end of the scale
.ond as a result only very general interpretations could be made. It is very
likely that the BTs as & group are & potent source of the vtno of informe~
tion desired adbout training program effectiveness, BEowever, since the M's
are not trained as raters, new reating toohn!.w.gl must be developed in order
. %o oapitalise won this source of information.

AS the deginning of this section the reader was cautionsd that the re-
‘sulés from this questbnnaire should not bde accepted uncritioally or in 1so-
lation.. Osrtain implications of the results have been suggested and ths per-
-sons immediately concerned with $raining problems will undoudbtedly £ind still
others, In many cases it may be that topics which are rated relatively low
by the technician should be emphasired in training because these topics serve
as.necessary stepping stones in the development of a comprahensive understund-
ing of other topiocs \4;101: are more immeldiately applicadble to the shipboard

mintenance situation.

[
Two possible methods for overciming the displacement of ths ratings to-

ward the high end of the scale ars, 1l)the use of forced Aistributions in some
subsequent quastionnakre technique, or Z)the use of a triad item of ths sors

eaaployed in certain interest invemtories.
L ~36- BT
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In this -gotion of the repert an atvempt will be rade to describds the
Einds ot; specialisation obnirvod in thn couwae of the research and to‘ dis~
oues thelr mpliontiom‘ to trn.ini;:g;v A Baslo problas in the training of Bl
is concerned with whether it is desirable to have a man trsined t¢ do & small
mugber of Shings very well (s specialist in the usual sense) or vhether it
14 better to train men vho will be able to meintain and repair almost sll of
the electronic squipment lbo‘zjﬂ‘ tﬁou ships. |

Some have advooated the combination of the ocperation and maintenance of
» given kind of gesr wador oms Job bitle. Under thls erraugesent s man would
be responsidle for both the operation and the maintsnanss ¢f this equipaen’.
The sovar teum is presently organised in this way and observationsl data in-
dicates that vhm s ship is properly staffed with a full complement of sonar-
nen, the equipment is kept in good shape and is opersted at & satisfactory
level of effioiency.

There are those who argue that the job of the radarman and the job of
the electronics technician should be comdined into a job comparadle to that
of & sonarman., They emphasise the faoct that at least some of the present
maintenance probless result from the operators lack of understanding and ap-
preciation of the equipment which he handles. This would be obviated in a
sitvation where an operator was well trained in msintensnce because hs would
be careful to 4o nothing whish would require his spending repeir time azd
sffort. Buch training wou;ld kesp him from dameging the gear through ignorance,

These same people also argue that this arrangemeni would be more efficient
on t_lu grounds thatamaintenance man is unnscessary when the equipment is pro~
perly funotioning and an operator is uunecessary whmi the equipment is broken
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Govn, Thay yoind. cus that under the present situsiion $he maintenance man
Wn his time waiting for the msmt to dreak down when it is operative
or m mntor waits for 4% to 'bo nptrd whén 1t 4s l.wpmuvo.

mu Auumm are Yased upon the unwuon that muu do noihtnc
‘otber {han opersie the eleshronis’ mm asd that the .mm ‘as Yooh-
‘si84and hive no rupouttutuu ‘sther Shen unoruc (Y opmuoa sehroR
redad Witel has Deocite sammm. Asalysis of Ahe observationsl data. iim
d4d8bes that Vhere 15 Very 134810  sotusl overlep Detwees the Jobs of b -
dasnen cod She electronios techntotens, sad Sherefore, vm 148810 Leids Tor
' sutk'n 6oubinatlon,

The ssleotion and muuc of persomnsl for wuoch diverse Jobs woudd n-_
Yol o retuotion 1n the muber of muu.mnmmmmmu'
Tospoastdiity vould prodadly iavelvo different sets of aptitudes snd nm-
[T TR Wa. tnmn tine wvould necessarily de 1-;“ m ot
m‘umuwumam. uuumnmmuummmm
mumm-oammumuummumummupmm
mMMum»ﬂmummmdw umu»
upmm. %o knn\lmlnr mn-nniu mwmpumyum
or yrimrily a salidainer, . ‘

The newbers of the general «mm senjle vere prestiselly wase-
iaous 1n thelr agresent that the 3P reting should act e comdined vith eny
of the epeveter. ratings (Gemerel Questicanaire, item 16) and $hat the main-
Semanse of $he gear showld B¢ the primery reeponsibility of the Seshmicisa
vhereas $he cperatica sheuld be 168 $0 the operator (Gemeral Questiomsaise,
1sem1), ' ' ' :

Shis leads cns $0 ask hov muoh maistenanse $he operstor should do, What
specific maintenance responsidilities should be assigned $o them amd vhiel




i
should be denied thm? Vhat should be the limits on the operator’s ruponliv
huity for the u&ntmmo of the electronic omxipment he uuﬂ Beveral
speclfic questions were 1no1wl.od in the geueral quntioxmuu in an ﬂfort to
do’omm the opiniou ol tho pmo 1nvolv¢d in the gsneral pro‘blu. Table
| 6 Tresents the responses to & question mplorinc one pouiblo linit %o the
‘ opontor' . rupou:buu:r: _,
| | ﬂlo 6
| !ho Poroonugo of :mvmm. in Bach of 'uriouo nupondont Groupc Vho
Favor Luov!.u Opomton to Do Maintenance on the Inside of ll.ootrcnlo
- Nquipment. (General Questicunaire, item 2).

s £ 5 135 s s £ 6ls 64
A EFEEEEEER
13 010 g 35 - 67 13 20| 0= 2 a - Py
16| asv 8 7} nahy | wav 8| & 7 7.
13| oom. 54 23 ~ % 15 -~ M — 2| 'ﬁ""”. .
131 OPER. 171 23 = 2 8 = 100 == o= g .8
o, | 17 28 %5 | 22 22 5 | 33 17 % | & n.6
12| M. - g - gg gg = g z,g =1 ® 8=
1) . i : r—jL LI

X% = X0 Respense : . ":"“. .

¥ith two ommuu. tho majority of olocim!.u tuhuouu and mw
partioipating in the research felt that operators should 6 Permitted b0 8o
maintenance inside their equiyment (Gemeral Questionnaire, item 2). ¥he B¥s
felt $hat the rader snd redio operstors should 30$ Perfors any NSintenande
activisies on she inside of their equipment, AS $he ssms tims, bowever, 1%
was folt that operatornibould be treised in many of the routine Sasks suoh
as cleaning the gear, msking minor adjustments, and certain preventive sein-
tenance activities, In particular, it was felt that the operator should be
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n.'bl.o to recognize mmlfunoticn of aqu&mm@ 80 thp.b m's could be notu‘s.ed be-

.roru the equipment tailul complntolr.
'.l'ublo 7 bolow indioates thut it vu &lmo cmr&llv folt tlut the opera~

tor of l pano of equipment ohouu do twice as mch prevensive mintomm¢
on that oquimnt »s the ohotrontu toehnxcim (General, Q.tuuanuiro. item
1), 1t ie interesting to note the infersnce that operators should de trained
beyond the minimum essentials for thb opsration of their equiyment and pre~
‘woa. for the romutbnn; of womuw ulntonmo in uw.uon to thoi.r
prinasy task,
I!Ablo 7 ,

Opinions as 4o the Percentage of Preventive Neintesasios Bfs Should Do
on Different frpes of Bquipment, t.wulu in Terms of the Mesn of the Per-

: omo‘u u-w | 4 luh Respondent Group. (Gemezal Quostionnaire, item 1). @
- | Respondent g o; hqﬁ‘rm ?ﬂW ’ |
. : . 10 : trol By
L gk’. s RDs e 50s| Ns Nis e . s
n 33 67 v 86 | W™ 66 2 18 .|
a l!. 12¢ 8g* | ﬁ 68 260 ¥
6 38 “;) 1 a 3 B
6 5% 33 6 3» - 19 8-
. | 32 68 19 ® 7 S
-~ - - - 51 6o - -
L] L [ d - , - - a 7‘

*Nean percantage caloulated from B-1 cases,
‘Zhese opinions are gemerally sudstantiased throughout the observativsal
@sta. Although meither the radar nor.she radio operator participate in amy
Plazped shipboard meintenance training program, an informal type of $reining ®
-oocurs in some instances, The technician who is working on & plece of gear
makes an effort 4o familiarise the operatory with the symptoms of the dreak-
down to enable the operators to recoguise these symptoms mors resdily should

=40~
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they ocour again,

Jeneral Questionuaire item 15 asked the opinion ¢f shiphuard personral
regarding the desirability of having one B who is trained and works sclely
ani apasifiorily an mvahisﬁza mmtmx he responses to this questicn
mcivwhmha. : | X

fedle - 8§

Opinions s $0 Whether Fhere Shwould be One 3T Frained Solely for Pre-
ventive Maintenance; Exprossed in Terms of the Percentage of & Respondeat
M Selecting a Givea Alfernative, (Gensril Questionnaire; item 15).

: . B for Preventive Mainténanoe &
% Yeos ¥ ¥o ¥ %o Nesponse
n 6 o4 —
W} — 100 . | -
lg 33 67 ey
3 S 72 1k
: S S
I ‘31 5
8 GUx. 11 67 22
12 .0 s 4 93 —
11 ) o 18 \ 73 9

The rupouo vu & resounding 'uo. The item had been Morbontol in
| tho quotlomm boonn l.t had been mntod. on uvoul oomiou as &
wvay of mxmm the rmh-d. smount of prmttn untmo. It is
obvious tbt this nuutod lolutm to that prodlem is roprdod 1] mnam-
ally mwutory - 4 m lhtpbou'd. pcrlonul

There is one km ot -p-ohuutm of I funotion vh!.oh is hportaat to
detect, as it ocours within the fleet, simply because it defeats the purpose
of the general tninhn: given tp the ITs in Olass A school, This form of
specialisation is Mom)u.i and unplanned., During the course of the fleet
observations, one outstanding sxsmple was noted. In this oase, sn Br/3 &1
all of the paper work for the 0 gang and never worked with any of the equip-

i1
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went, In effect, this man vas working as » speoislived yeowsn., ALY of {aw
¥Te and the electronics materivd officer ahosrd ftlm ahip were well pleated

with the arrangement,  This partioular BT had a flere for rocord kesping snd 0
- paper work in gersxal and preferrsd to function in this capmeity, the other

s ware plensed to bs relisved from the routine paper work, snd the eleoe

¥ronios materis) officer liked the set-up beosuse he was certain thaé the

paper work was being kept up to date and would pass inapection at & moment's

notice,

This eingle case was sufficienily successful to suggest that eoms con~

sideration lho\ml be given to the idea of oreating a nom".l.aob whioh e

compatned this activity, However, 1t is cbvious that \be expeasive and es-

tensive training of the sechnician which purportedly prepared him 4o uhhﬁ

oquipment was $0 & very large extent being vasvs, and in the event of his | ®
transfer after a your of this highly restrioted sctivity, one M hov

sffectively he Gould um the normsl duties and rnpou!.‘bu.ttm of am

nmtronul Seohnician, |

| In tho opinion of the observers, if there 1is w vork of Ohh sors

to ocouw the full time of & men then 1t MMy de wise to train a man for this

work, to reduse the paper burden of the Ms, or to otlurvln ‘deal directly

with thia problem, But it is vasteful and min $0 allow $hie nrt of in-

forsal, unwhnnd speoialisation of tmtm 40 grov up,

Another example of this kind of specialisation was noted. It develops

“bscause certain tasks are ln,u interesting or more srducus than others. As

& result, these tasks are assigned to the strikers and 'thq tend 40 decome “ @

specialiszed as menials, Under these oircumstances, they have very little
. orporfunity to lea n about many aspects of the jod, JFor example, & radioman
striker may spsnd almost all of his time running messages and actually bhave
= |
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Airle cpprontunity £ bercma bstier sorgminted with the radio aquiméhﬂz o
Mzé Qpeméionm Binne tass enforoed speciaiization 4o 1he menia) aspects of
the Jot falls to the lot of the lowest ratwd men in the group, & paradoxicsl
situation FeULt#-=thn B Who need the nogh sddtsional tredning gat the
mﬂ , Tho obvious solution to this problen is to make sure thet the X
tine, low-level duties are shared by all members of the sroup.

Reviewing all of the obeervational data it is apparent that 'nxim
kinds of specialisation cceur to varying degrees, On the whole, special ins~
ticn is considered an extremely pcor and inefficlient method of training, Ths
obrexrvational data mmtod from the ssxple of destroyera under investige-
uon contains no evidence whioh vouu warrant & modification of the tniﬂn
prccnl An the Mroct!.oa of more -mmzmm. The rrount m of
tum is considered Yy mu all of the maval personunsl Mhb‘tu‘ in
this stuly as providing e foundasion for the development of & man's potential,

. I8 s s truiem that uﬁ. quicker $0 $each & man & few things than %o
tuch hu many. !lm'doro. 1% may be necesssry during conditions of emer-

- genoy %0 htromo & great ded of specialisation in the training m

simply because there is not sufficient time t0 provide she kimd of tl"hﬁl‘
Decessary for the *jack-of-all-tredes,” However, the usefmlness of highly
specialised Rs who lack an adequate general background s open $0 ‘quession,
There is a danger that Mn”oﬁnlotoviwmmmt thas they
were trained %o service and such specislists present great prodlems of piace-
mt amd shipboard mm-tmm. Consider the difficulties involved in
lniu t0 it that every ship was staffed by exactly the right l:uuo of spe~
cialists a1l ciroumstances, Oonsidér also the fact that equipment a-
board moders ships is so varied; there is not enough room for the large mm-

bor of technicians whs would be required fo maintain the geas,
ool3
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It muet be realixed, however, that this problsw cannot be adequetely
dealt with at a theoreticsl level only. "Yhe oveniual dscision as to the kind
of training to be given will elways depend upon & complex of practicsl £ace
tors, It is not necemssry to enumerate all of thess tut one readily recog-
nisen the importance of wush fastors as the tiue allotted to training, the
availability of suitable trainees, and circumstances under which treining
wili be put ‘to use, ‘

VL. ACTITUDINAT, PRORIIMG

Mokt of the people concerned with training recognize the fact that atti-
tude and interest are key issues in the effectiveness of their programs, A
sound progrem M8y not serve as & training medium at all if the attitude of
the student toward it is negative and his interest is lov, Theré is mo
doudt that all would agree t¢ the complexities involved in my atiemys o
determine the attitudes or interests of the personnel selected for treining
in electronics. This resesrch tem mde no direct effort to collest dasa
on this point, However, in the courss of the observational series, mumerous
oocasions arose where these factors were discussed with electroniss persomnel.

There wore instances vheré men with 1ittle interest in electronics hed
been selected because of the results of qualifying exsminations. The atti~
tude of these men ims one of passive :;lmti.ﬂu'. They were capable of com~
Fleting their training to the satisfaction of all concerned but their attitude
vas reflectsd in & lack of pride in their work saboard ship m'tlu accsptance |
of minimel responsibilities for the equipment. Their primary concern was $0

get away with doing as 1ittle as possible during their teur of vy There
is 1o doudt that this had an sffect upon the othexr men,

A
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Two slterzatives present thremselves 2z poseitle wolutions to this type
of prodlem, (1) 4f 4% oan De determined thats pan has no interest in slecw
tronics, he should not be sélected ar & tralnee; (2) the fact that this type
of attitude exists should be recognised at the very beginning of the trait.
ing progrem and steps daken %o modify tbi attitode and insrease the interest,

On the other W. many mon enter mervice for the specific purpose of
malifying for slectroniss school wad pecelving the treining that the service
offers to them, They Somplete their courss satisfactorily and eagevly swait
\le opportunity $o put their knowledge to work, However, once they have been
assigned to » ship, months mey elapse (4in one oase, close %o nine months)’

- before they actually are given an oppertunisy o work wish the slsotronids

During this period of time, the highly treined elsotroniss Secliaician
cpcnu his time on all sorts of non-electronic dutiss such as mess cookisg,
A w change in as$itude ocours, He feels thet his time 1s deing Mcl
that all of the effort he yut into the training phase of his career vab fu~
$ile, and thaat the Navy has no intention of using his tecimiocal adility., Kis
primary oconcern is %0 swea$ out his time and sepurese himeelf from the nevy
- a8 quickly as possidle, Although the man's intersst in ihe field of elec-
tronios may remain high, it is no longsr associated with electroniocs equip-
ment in the navy dut rectricted to a personal interest=—the attaimment of as
much Sechnical kmowledge as possidle for porsom use after discharge.

Ouie solution would entail puiting the man who has Just cohe aboard ship
after conpleting training into immediate contact with equipment. Vnder strong
petty officer leadership, the new Xf can be made awere of the faot that his
offorts are needed and that he 1s expented to assume apd handle a degres of
reoponsibility thet is on a lsvel comensurate with his recent schooling,’

-
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Thus, the "eagernexs to gat ¢o workV-—gy attribvute whichk is charaoteristic

}
&7

0
Y
- g0

~ of most training #chool gradustesw-could be sxploited for the benefit of the
man himaelf as well as the wervice, The new ¥I's intersst would remsia high
and & powitive attitude would he more firmly sstanlished,

" Most of the problems desoribed so faxr have a "sorale’ flavor, There
is one very imporiant attitudinal prodlem, however, that is more closely re-
1ated to the role that the BT assumes.’ There is & rether surprising amount
‘of agreemént smong $he XIs cproerning the role of the M's in the Navy, My
tend to ses themaelves as -kmnd trouble-shooters and tixers, I8 48 quite
clear that they regard the dest NI s deing the one who can find and fix
miiy different kinds of Srowries on many different kinde of equipment, Ivery-
one will agree that u reslly good BT should be able $o do all of this find«
ing and fixiag—1% is certainly opg of the major funotions of $he Job, How-
over, i% .mr: that this single aspeos of the Job, ds important as 1§ isy
\ may have been overemphasised to the point that the techmicisns comsider it
to e the ¢aly important sspect.

This tendency for the Efs $0 regerd themselves as "finders and fixers’
tends 50 lead Shem to0 negleot other imporsant duties that Shay sheuld per~
form. The most important of thess is She responsibility for keepiag the o-
quipment in pesk condition epd in @ constant state of readiness. In order
to meet this objective, the BF must constantly check cut the equipment snd
must autisipate a breskdown and if at all poesible prevent it. ZThis khﬁ
of prevective maintenance does not ocour on a ship thes ir staffed with o
group of "fixers.” As & result, it ims not seen to ooour on most of the
ships of this ssaple. It is significant to note that there were some en~
captions to this fixer attitude. Vhen they ococcured the man involvod was in~
ovitably a man with more than the umial time in the fleet and in every case

4 :
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the eledtronis equipment on that ehiy Junstioned wn&lm

m toaining mhnolt oan cmn,tmbutq a guat &0&1 toward the sducation of
the BT who will nmrmuh a1L of t«h« upnts of bis job (corrective meinto-
nance, preventivy nintmm. mx‘vic&on and training of personnel, record
kesping, etc.). The sohools are h, a,m&pnnlou to actively foster st~
titudes wvhich contriduie meterially toward & satisfactory maintenance pro-
— ,

7vx:s.. ARUIKNGMTS. J0R TRATNING

t

As & resuls of Mm‘ﬂ. conversat ions wnh 'Y mor of mnl ropro-
sentatives during the bumm stages of m- regsarch, cmm were made %0
obtain the opinions of selected shipboard porloml regarding rou.‘._bh
changes in the Wﬂ t& -a-‘mm to Yavy iolmﬁ. -ih- 17 of the
General Questiomndire cmnu the Tenking of sevea chavhoteristics which
hed besn suggested as Ilpomnt for Mts, (Bue Twdle 9).

All of the rom-hmc (¢ unuu officers) w Shat the most
tuportans single charesterissio for she B 4 ;oum &u & "high interest
in electronics work.® Meny of thunvhomwodh eladorate upon this
response indicated u-ﬁ most B¥s hed the mum adiiities us meny lacked
the motivation uw.n;. The fadtor of utmlt u of partioular importance
%0 the technician aboard & ship of the dntm chu Secsuse he msh be
self-directed, The silustiom ia such that She » mst take an intevest in
the equipment and its umu upkesp to $he extent that he will tni por-
sonally responsidle and Sake wuo h ih soatinuous opers$ien. ,

The factor of m%mm vas gonerslly rated above the high 00? soere
although the difference between {the ratings is not very mt. In passing,

7
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it ix interesting to note that theve i & very common belief wnong ﬁx“ip’aaard

‘personnel that the 00T score is virtuslly the only factor involvéd in the se-

lection of recruits to 22 sent to Olass A school.

At the other end of the rank order practioally everyone agreed that -
actors such a8 'phywloul stemins, sbility to withetand monotony, and Plems-
an$ personality! were fot 8o hportmt ‘as charasteristics for the 2 ¢o
posBeNs, ‘ ' |

Bcme peoyle have suggested that the student's attitude during training
would be mors favorsble if he hid spent some 4ime a3 sea prior to his train~’

ing period, The argument is that the student who has only recgutly come from

oivilian 1ife and who has never been aboard a ship at ses is unsble to view
his training in perspective and is not sble to ask the intelligent questions
that he could ask after a period at sea. The desiredility of specifying shat
sea duty de's requirement for selection for Olass A training was investigated
by means of item 25 of the general questiomnaire. The respinses Vo this

item are indicated in Pedle 10,

Tadle 10

Opinions Oomoerning the Ninimum Amount of BSes Duty a Man Should Fave
Before Attending Olass A Nleotronics Sohool; Ixpressed in Terms of the Per-
centage of Jach Respondent Oroup Selecting s Given lnponu. (Genera)’ Qu-
$ionnaire, item 25) | S

% L St | % oiviag
m .. . rs. | ¥o Response

= b4 A7 32 " ~ 3

0 50 25 2 - - -

1?' 010 20 20 27 13 — 20

ASY 2 7 29 7 - 36

oo, 15 8 38 P g

13 . PR, g s % 3 - -

12 g. g 1 F-] 17 — 33

1| mw, | 18 g e | ,; 9 -
EESTRIOTND
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It eppears that thare ia a rather even split among technical personnel
regarding the Gesirebility of aea duty prior to Olass & treining. JYorty-four
per oent of the electronics technicisns sxpressed the opinica that po ses
tuty should be required while $he Temsinder folt that A year or 1ses spead

. &% sen would prove dmoou., Some of ﬂu httor m M roon&vd o:.m

3 treining felt that & primary benefiy % thia was the opportunity o oen~
mc with the instrustors v!.th reference fo definite pmblm thet had lmu
_wmountered during time &% gu. Sey fols that muu- Densfits would accrue
:n-mhv in advance of Olass & nhoox. qudﬂunm“ouc-
M'htthMI -um-vmmmumtms

- NOTO seriously uwm»mmomuummmuw«m
2 as compared vith certain other enlisted ratings. e otﬂ«u o were
not charged primarily. vith the maintenence of 1he alectronis equigment 4\

0% sapress cleav cut preferences B’ BeNY et YWt o6 least seme ses dupy

was desiradle. ALl respopdents who 1adloated thet 20 -ses duty should de re-
ired enphasised ke fach thet this period of ses duty sdded 1o the train-
12g period would leave very 1ittle ¥ime 1z sa iaitial enlistment period dur-
wmmmMMouszM
mwmmmtmmwu,-”mwmws-
mmmnmuummmm-nanmmaum
,caresr, 1.6., Ragulas Navy men, lmﬁdﬂuﬁmﬂmmm‘
mammumummummmummu he
mut&ttt-u.m“hﬂh&
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Tadle 11
Opinions Oonaerning Whether W Mnm.‘ Bhould Be (iven Only to
W hw llut Tapresséd in Ferms of the Perosntage of & Respondent
om M'Y'”‘ a Oiven nmmm. (omm Quastionnaire, item 26)

ﬂ A j .‘ " 1
8. g. . 6 172 22
18 0, 17 83 -
u ‘ u. 9 . 91 : Eanand

C e

Ldmoummummt there uvapmm“odqrmut
mitutahlumutuerutduWﬁvm In any
event, ammtmumtrmmmummmu in that there
is & greater Aemaad for $reined tmm than there is & supply of avail-
ﬂlommm :nmmmsum-uqzqnwm»-
uﬂltuﬂu-.iho.l' umoMmumodaunnoch-
MﬁdMWWMWIﬂotuomuoumm“mw
mm-mw mtmmunmlmmtmnv
Mﬂnunﬂmmﬁﬂmhmmmwmmlmo
tnmtqcnutmwio&

AS the “- that the WMI obnrnuond. methods mo Yeing developed,
15 was suggested hat the Dases for the selection of men for Class B sohool
night be guite different than those used for the selection of men for Olass
A swhool, | '

o
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Table 12 -

' Qpinicas Cosoerning Prerequisites for Class 3 Hlectroaics Praining; IBepreseed in Terms of the

thquhﬁ&mw&hﬂhgyﬂmihquu

‘ hn-nquf

(aﬁnlmum-ﬂn.u-a»

Irerequisites for Class B Klectronics Tratatng

RN

A gee R
4 I~10® 110

(] I N I I B PO I )

u| RRAFRIDARKS

o ELIRAL N
NS EIN

5 YRATKLANY O
| ERRVAARCE

lllllllll

82N |°RR

| ‘ ﬁ:aasmiﬁ

% regpresents the

the

QUitI®iog|a

NI R N PO
O T on

innnhd;un!nﬁnﬂxthjnnmgntdggggmggbuinnmr

mromtage of
percentage desigmating the

prerequisite as least importest.’

sents



g zggm
AS & result General Questiomneire item 20 was inoluded to detersine im-

portany prerequisites for sslsction of men for Olass B elecironics $raining.
e qp..'nm required the respondent o indicste which of & 1ist of eight
viggested mmm vas the "moss uyornnt' nl.ocuom rntor and whioh .
vas 'lm mt." The responses $o the questior are prountod in
In'nc 2.

. Where e general agrement smong all respondents that the reguler aavy
reuirenent bs enitted from ooaiu".mim 88 & selection faotor for Olass B

’ sshool, The rester vill recall the same genersl agreement $0 disregard the

rm Tevy requiremwat as Olass A .ohool seleotion tuw-. -in-add14ion,
MMn'tMocWM'mmmd
mwwmtmmummomummmm
mive 90 do of very amall importance as selective facters for Olass 3 sshoel.
On $he otior hant, & ®strong interest in eleotronics® iad & "good elestrontos
performance record” wers oonsidared by all of the respondmis 40 be vesy in-
portant ia Sho selecticn of M¥e for Olass B srelaing.

Informul converssticas with the techniolans during $he course of ihe

dbasrvaticns disolosed st Mis evaluate Class B $resning quite Mghly. Swh

oclusation offers iatersssing possidilities as an incemtive for yeenlistamt

although not all BFe would be willing 0 extend their period of service im

order o attend Class 3 sohools,
V1il. DESCRIPPION OF PRI-NAVY TRAJNING OF THE NP SAWPLD

Scme of the Diographical informstion collsoted during the imvestigation
is direotly related to Sraining. Iamination of this information reveals °
thet the medisn suber of sohool years complesed for the emlisted persommel
in the ssmple 1s 12, 7z gemerally that of & high school graduate. MNest of
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those meri who had mot progressed bayond the high sehool level Had mafored in
such courves s mathematiocs, science, industrial arts, and gensrel acaiemio
vork, The high school treining of the 3w was the mme as that of the other
rates ix the semple. However, certain differences were mosicesdls smmong the
Ble vho had gone on $o college and $he other rebes in the semple. The most
pertineat of these deou is the fact that the Nfs college Sraining was
prodoninstly in the realn of snginesring, whevess the other retes tended to-
vard such major subjects as gensrel academic, Boiende, dusiness, sud educe-
tdom. ' ‘

The menbers of tbe semple group vere ssked to indicate azy eiviliss
'tredd sohool training thit they hed received Fofor 4o Sheir wntry into he -
aawy, "ouuumumnumtmuiu-mm.autm
.ing A% eleotreniss. A fow others didicated treining in elestricity. Gemer-
‘ally Spesking, only & véry small mumber.of the electronics perscunsl had re-
osived sny oivilism treining 1n the electrouics £1e14, |

Belf of the fire comi¥ol technicians in our sample, one-third of She
eleotronios Seoknicians, and ome-third of she sonarwen indicated that they
had hed soms hobdy interest in redio, general eleotronics, oi electriolty.
Yory fov radio or radar operctors indicated thas they had &mm rqutdi, 1 7]

An anslysis of the oivilian Jubs held by members of the seple in-
disatel that very fov had Leld auy Job related 0 electronics. Jermiag,
gsneral ‘clerical, generel industrial, and mechsnical trades were among those
oivilian Jobs listed most frequently.

The implications of this information for $raining are straightforvard,
The electronios iraining Jrogrem within the navy must be geared $o hendle’
high school graduates who have had 1itsle or mo previous exposurs to the

Sl
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field of slectronics,

;n mm:n series of odservations adoard ships otm destroyer olase
was directed tovard a complete dessription of $he shigboard electronics maia-
temance situstion. The resulting data vers exsmined for inplicaticss to the
aavy's sleotroalos treining program. he rincipal findings are prosented

delow:

i

S

.. .40 be the least effeotive method of shipboard ¢raining, Orgenised
, &roup training and unscheduled treining sessions wers of interme-
. Giate valus as shipboard $reining procedures,

3..

4,

the eleotronics mhmm Just out of Olass & eclool is most

- ther the training of elecironios personnel wers resked. Isdividwal
. tutoring was considered $0 be tho Dest Bethod fox supplementiag

X, SOaARY

in need of mtm sleotronics mrtm L.
Jour alternative procedures which oould be uwsed abeard M se far-

shore .school training. woiin individual mmu was oonsidered

An analysis of the card sort reveals that the I learau moss of his
shigboard tasks at shore school and supplements his trairdng vwith
relatively low-level tasks learned from manuals and other forms of
seXf-instruction. In addition, he learas certain higher hvol 80=
tivities tr- the other Ws, hnd. arganised shighoard tnmu
classes in electronics maintenance are virtually non-existent and

do not ocontridute appreciadly to the training of electronios tech~
nicians,

A discussion of the development of more effective shipboard $raining
Prograus in the ares of electronics maintenance indicated that lack
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of time and scheduling problems ars cousidered principal obatacles .
to its develozment, Despite these impediments, the odservers felt
that more $raining in electronic maintenance could be accomplished
ie ‘t:.a olsotronics supe svisors vers soid on & ohip‘bol;i'a training
progran and if they were ulh'tod in the dsvelopment of an adequate
proeot::ro for ite implementation, o |
An sttempt vas made to determine ihe importance of selscted currio-
ulua $0pios in terme of the Mis Job profiotency,” The general fea-
tures of these n’tiul vere as followst ¥opics discussed in sohool
leotures were juigel 40 de as impordant $o the Job as shose top"!m
explored by vay of laboratory exsroiss, Topios related o the com-
struct {on of equipment were rated lov. These iteme reted at the
lover end of the scale vere of the $ype not usually emcountered in
the daily performance of electronics maintenance Sboard ship. There

‘was & general tendency $o place training scpics related o "how to -

do 18" adove those which might de considered in She “why® oategory,
Brief exmmination of the observetional data yields mo basis for rad~
doal changes ia the job structure of those jods related t0 the main-
tenance of electronic equipmens asd thorc(oro no radiocal ohnn(n in
the Sralaing prograa, |

The slectronios situation adoard ships of the destroyer class re-
quires thes BPs receive vather Droad genersl backgrounds in eleo-
tronics of the sors they are ourrently recéiving.

8. The possidility of developing highly specialised s who oould per~

form only certain of the present BF functions or maimtain only cer-
tain pieces of equipment is explored. Shiybeard personnsl resct
unfavorably to such svggestions,
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9. The influenos of certain attitudes upon the effectivensss of training’
| is noted, Reoruits involuntarily 4;-1¢nd 0 ilntionui school
P | | &ive mo evidense to indicats they tw dovalop the meoeseery Digh
interest in electronics ia the w» of uuu- nml uwuo. On
the other hand, $hose enurging from cmo A nhool -m u cagernins
%0 go %0 work are sometimie fresiratod by Veing sesignsd I‘m 5 i
Shipboard Sasks for aa ustaly leag pericd of Vime, muu-&-
cmuuou she i.&ﬂnu o m.'o m-mnl;- nlo
1n the alectronios umma. " obeervation 1s om;na im
proscas Ws tend ¢o ephasise cmnmu 'rm-u-:m' n |
the detrinemt of other iaportent aspeets of the Job. Iv n-e- -
mmmtmmuaum-wammu«uu-
provement of the shipboprd electironics situstien if mcﬂa-
Q ‘ . tiom wes given %o munnmmm-nmomu’m
Gustomary teshaisal topiss, -
10. Yhen the mmmmpnummmuu
for sduission %0 mevy schools, wmmmuﬁm
in a&m.' should be one of the most highly wveighted fasters
in the deteraination of vho should be sext te sehool. There was
Sonsral agreement that training should not be 1linited $o ragular |
Davy men snd there was a rether definite feeling that potemsisl
Bs would profit from & thres 40 six month tour of duty sboard &
ship at sea prior to their formpl Ohntmul"c.,
. 11, l‘ommutortﬁmculd-nuu sent to Class 3
’ school roughly parallelad those indicsted with referemce to Olass
4 school.
12, An exsmination of the diographical informesiocn reveals that most

3t
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6: the oio;t:onic; po'ridnml have no 'cpnoui civilian dackground
| for their navy jobs, This is interpreted to mean that the maval
;l:utrcaioo trd;nuc pré;r;n' ‘showld igm at and be geared t0 the
level of the high school greduate,
oz rous wm
Under normal conditions the training mr- 48 ocontinually being re-
viewed ld‘luvu“‘to kesp pace with chenging condisions. his report is
not intended $o prnm or %0 support any lt‘uiq point of view with regard
to Bavy ﬁm; In most cases, the eventual desision as to'vhnﬂu_r or not
mm@t-mut&tnmm(mummm. which
direction they should take) will depend upon meny factors beyond ihe wocpe
of the present investigation, BSuch decisions must he made by those who are
cogaisant of all of she complex considerssions which are not availsdle $o

the writers, It is hoped that the informasion yresented here will de of
sone assistance to those who are charged with these wam:i..
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RESTRIOTED
TrCRATLON

“ : ‘ Appendix A

OU
Method of Selection of Items for Tebles 2, 4 5

The items uhoto‘d.l for Tebles 2, 4, and 5, cre based upon tho‘roﬁltl
of worting plan O of the vard sort mathod. This is the sorting plan vhich

\
t

stks the I to ph?u each card into one of four cttuorho—-mh oategory )
being a .pluci where the item was first learnsdt

Slot Vhere Lesrned
1 Yavy Shore Sohool 7 .
2 Formal shipdoard training : -
2 Informal shipboard treining
Self-instruction "

®wo oriterin were used in selecting the items Listed in the tadbles
indicated adove, ‘
0D . First, no item was interpreted if less than 10§ of the group sslected .
1% as an aotirity which best desoribed his jod. Tharefore, 0 item was
considered unless the frequency of “pho-'ont vithin one of the, four o'uto-
gories was seven or greater. (The total nusber of Mf's perticipating in ﬂu
2 : card sort was sixty-six,) _ :‘ ‘
" Beoond, 1t was desirable to linit the discussion to those itews whish
" were ungquestionably mesbers of the given sorting utocon.'. Therefore, the
major category frequency had to be greater then the sum of the frequencies
uum the other three categories.
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RESTRICTED
TION

Appendix B

Kotho& of Determining Froquency Indices
Bhown in Tedles 2, 4, 5

&

Plen D of the’ odrd sort method required the BTs to assign all of. th‘

.mwm-- vhioh they oconsidered dessriptive of t)m.r Jod o.lonq s "fre~

quency of prtounnoo" dimension which contained five cno‘orim. One ond
of the unnuon vas ladelled, "very rearely done" while the other end vas
entitled,"very often or most freguently done." Nach of the five categories

" was then assigned consscutive weights frow 1 to 5, the least frequent (or

very rarely dons) bolg& assigned a weight of 1 and the most frequent, &

. woight of 5, o

The nusber of times sn item vas placed in a ostegory was multiplied by
the assigned veight of that ocategory.

Phe products Zor all five categories were summed and divided by the
total nusber of placements in all oategories. Tius, if all Bl's had stated
that & partioular activity was "very often or most tromﬂy done® the re-
sulting mumerioal desigmation would de 5. |

~
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| | Method of Detexrminiug Index Numbers
3, - \ Bhown in Tables 2, %, §

he Oonprqhmuim and 8kill uorty of the card sort method required ‘mmu
Ws to catagorise the activities wbich best descrided their jobs. |

Five categories vere esiablished for both the comprehension and sl
Qimensions, For the aoqprohonoibn sort, the dimeasion extended from s lower
spd labelled, "very little electronics knovledge or understanding invoived: b
pr@twuw nothing to "grasp" or "oomprshend" here," té the upper end otﬁ %‘

the dimension entitled, "very much electronics understending imvolved. Mhar-

‘ i
ough knovledge is an shwolute necessity in understanding the jJob," Yor flv éﬁ‘;‘}
l! ;‘

required to perform the job; almost anybody could o 1t at the first tému“ Ig
while the other extreme resd, “very mich skill required; the job required it Vi
highest degres of skill that the technician ever has to exscute.” |
Oensecutive weights ranging from 1 through 5 were assigned to each ;’.k“'
the cetegories. The mumber of times an ited was placed within & category

skill sort, the lev end of the dimension was called, fyery little or n “ukilm

wvas multiplied by the assigned weight of that cataxery. The nmroducts for
the five categories vers summed and this total called the inde's 5i.i™.
These index nusbers expross the relative degres of electronic.' compwchin. i’
or @kill involved with each of the items. The larger the ini oi: MUEDGIw(:

more of the varisble is involved. B {)
Oare should be sxercised in attempting to interpret »» :% .. e
5@ : betwesn index muibers, ,.;f’ k
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